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Optimizing pH of Nutrient Solution on the Growth of Aquatic Plant, Anubias barteri in
Hydroponic
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Abstract

Optimizing pH of nutrient solution on aquatic plant, Anubias barteri growth in hydroponic was
studied. The experiment unit composed of four pH in levels i.e.control group (no adjust), 4.7-5.3, 5.7-6.3
and 6.7-7.3 with 4 replications studied for 16 weeks. The result showed that Anubias barteri cultured in
nutrient solution with different pH levels were no significantly difference among treatments (P>0.05). The
leaf number of Anubias barteri var “broad leaf “ in nutrient solution with pH 5.7-6.3 and 6.7-7.3 were
higher than the other treatments while plant height, leaf width, leaf length, leaf thickness, number of new
shoots and chlorophyll content showed no significantly difference (P>0.05). It was also found that the
optimum pH in nutrient solution for enhancing growth of A. barteri and A. barteri var “broad leaf “were
4.7-8.04 and 5.7-7.3,respectively.

Key words: Anubias sp., aquatic plant, pH, nutrient solution, hydroponics

1 a = a o & = o = P2 o
a1 wnaTulaginnsnandnduarilszas azmalulagnasinens gontumalulagnszaeuinddanngunisaianszd
NFUNNY 10520



TENTNERINTZARNNE 43

AN

wesaliitinguewden (Anubias sp). dlunssniliiilssnmetauneiainfiedlused Araceae fnns
ungnszane luuweWsnnedunn (Rataj and Horeman, 1997: Muhlberg, 1982) Anubias barteri Hansrauzluily
suldaunsadraven fauluenn lufiaaiuenn 7-11 luRums Laen379 4-11 l@ukuns Augesiuvlsecunng
30 LIURLNRAT (Eu Tian Han. 2002, Hiscock. 2003) Anubias bateri var“Broad leaf” ﬁmm@;\‘i 25-45 \UBILNEAS
Aeantsuasiiey Auain®191e (Anonymous. 201’])ﬂlél,‘]j?_l@’ﬁ/ﬂLﬂuWiﬁ‘miﬁiﬁlﬁﬁ@jLL@;ﬂH’]dﬁﬂ warinig
wsoyiulndn Seuilgnnaneuazainudeesy andneaizsananainlifueydea duiiteuaenaiauazd
YAAINITAIRANEY feaznudmsdeeanssnsldiinlut 2547 Hifsunnunisdseanaydaafludusuany wsily
7 2550 aydinaiflunssadlitihinisdseenuniign lnadndaunisdsaanAniliufonas 16.85 v83yaA1I
nesnsldiinfidsaaniiavan (nssAgmsinums, 2550) Auayiduaiinissunefuglnanisunnuie nssinlstoy
samamnzanaiieideugnluanweieneiai (fuifny uagnina, 2543) nsdgnwssadliiienisdn
Demiaaailulssrenunn il Tnel38n3dgnuunldldiau_ (hydroponics) Tnaiaunsasoyiulaléisiae
mammmimmi%vmmﬂuﬁﬁ wazaun 0 W IAMUA valiNadinsasoiulald (@nsquns, 2538)
Aaflunsa-pne (pH) aziinasienisidnyiule insnz mmmmﬂuﬂ@v‘iwmmmmmmimw‘nmmiﬂiﬂm
Lummnmmmmawmmm ARRgANTazaEsIRR M ITUS NS mmmmlmﬂavimiﬂmmnuamwmlm
Tuatlfuen pH Auananaull #1 pH quitesnifulerai iamsanazneusessanawnsLnegia s
A3 pH lugnsazantazidushiinanauassntesenfiazaas e mnasne Heglugnsazaiasigeaiung
1% pH 2asanTazaaTimnainfilgansmemeuAn W eanlasa Tunaay uazaAsMaIMNTTe 1T
waaidanwazunniden i dasas luanizineniufin pH 10941382a0g9a i AT A A8 1BNINAT5) LT
win daned nesuns uazuasnaiia idietas (Auan, 2550) A1 pH8sTNzaNRen ST AL TR
Wiimiummiummuﬂmm BETLTNIN 6.5-7.5 (meuum 2551) ﬁqﬁ”umiﬁﬂmuﬁummlﬂuﬂm A
(pH) T89ansazANEIIRRIM SR AN SR ALTRTe mesndlithenydinaunfingd lumsgnita el
W Anhasfhullesdrenadanandn wesnlihanseudaalifameiuaudiaanisresmaaly
AUNAN

L4 aa
Alnsaluardsnsg

ANLNUNITNAABILLL completely randomized design (CRD) TP ANANLTIUNIA-FNa (pH) 183
asazarssIgervnaiduiladelunsfine thluawdoaunings (A barter) wazayfluauifinegrusanam
(A. barteri var. broad leaf) FlEannniamniAes ot 1Haaz 160 A1 Fnanuazluasniunagauitetlaqdu
nM3ina893N e fudag rock wool tdastiatl gniinlleyunalunsruziinquiaananainla e nm
A vAsniuElawanainaqueanidenssnlihanansmgipulnliluanagidanadulng
svazinan 44U dlensy 4 s vnumeasedaslusruylatnsinandut deep flow technique (DFT)
¥ansazanensnnemnsgns KMITL 2 fiflen pH 4 52@U Ae 4.7-5.3, 5.7-6.3, 6.7-7.3 uarliiinnssu pH i
TIAPILAN (pH 7.15 — 8.04) TANIINAABIAY 4 sﬁ”’)‘] az 10 6iu Mnsalusisn 10 wefidusdlneifinins uay
Tnunadaslansenlas 10 WesdudlaaiFuinsg L‘W’ﬂ‘ﬂ‘a“‘]_lr'ﬂ pH A1N3n N (EC) maaan1Inaaeainiy
1.5 dS/m uay Lﬂ@ﬂummwmammmmm@umme



44 TENTNERINTZARNNE

Tufinuanismaaed laadn Augesiu aruaulu aundnelu asinealu asnumunly Audusiv
20U uaztFnuraalsiadindaeiAzas Chiorophyll Meter tufinfauuazszndnnimmaaesnne 4 4uav Tng
negudnsaetinegIay 5 fiu Nn1ameaes 16 dlant

HANITNAXRN LL@S'AJ"]’]‘JE'&

1. NaUBITTAUA pH nsiusansiasyAuTarassivay deauniines

A nnIMAResAnE LA pH lugnsazatgsne s iuanzanseni st i lnaesd
ayfiaaufines 4 szau W¥un garuauldfinnsiue pH (7.15 - 8.04), 4.7-5.3, 5.7-6.3 uay 6.7-7.3 1
raizinnn 16 dlmnsf wudn ﬁu@wﬁmmim@dﬂummiwm@m‘ﬁ'L?:m’mﬂ pH 6.7-7.3 M lHiAnmg s Aa1uau
10 ¥l pssnaly uaziliunupsalsfladuiniige (Figure 1, Figure 2) Tnafiaanugeliu 7.110.16
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Table 1 Effect of pH on Anubias barteri growth in hydroponics at 16 weeks

pH control pH 4.7-5.3 pH 5.7-6.3 pH 6.7-7.3 F-test CV

parameters (pH 7.15- (%)
8.04)

plant height (cm.) 6.6920.35 6.51+£.029 6.77+0.21 7.11+£0.16 ns 7.66
leaf number (no./plant) 13.13+0.77 12.38+0.63 14.42+1.25  15.67+1.01 ns 15.33
leaf width (cm.) 2.21+0.03 2.18+0.04 2.29+0.09 2.35+0.05 ns 5.57
leaf length (cm.) 3.71+0.20 3.69+0.22 4.09+0.13 4.35+0.10 ns 10.47
leaf thickness (mm.) 0.40+0.01 0.38£0.01 0.39+0.01 0.40+£0.01 ns 5.08
number of young plant 1.08+0.08 1.00£0.00 1.00£0.00 1.00+0.00 ns 7.90
(no./plant)
chlorophyll 58.96+1.38 57.50+2.66 59.33+1.21  61.65+2.47 ns 6.66

Notes : ns = non significant difference (P>0.05)
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Figure 1Effect of pH on Anubias barteri growth in hydroponics for 16 weeks (A) plant height, (B) leaf
number, (C) leaf width and (D) leaf length



9

AMTANTINTATNTEIRNINAN

46

B{pH57-63 F3pH6.7-7.3

B pH4.7-5.3

[-] control

e =

L e, e, e e, e e e e, e e

*

-
-
-
-

ok e
TATATATATATATATATATATA 0 0 0 e

o e e e o, el e o el e M e

A 045 -

0.3
0.15

(ww) ssauxoly} Jes|

16

12

m

BlpH57-63 FJpH6.7-73

[£] control HpH4.7-53

1.5

b

EEARAANARRANAN

e e s

(yuejdsou)jueld BunoA jo sequinu

16

12

@

i

5

©

T

o

(]

@

ke

M~

0

T

[oN

Ed

B0

P e LT T T

0

~

<

T

Q

[

I

5

mu pEateTeteleTeleTel
AN

ey o 0

N~ Te) N

©, 11Aydoiojyo

16

12

experimental period (weeks)

Figure 2 Effect of pH on Anubias barteri growth in hydroponics for 16 weeks (A) leaf thickness, (B) number

of young plant and (C) chlorophyll
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495 a1uauly Aundnely Anenely Auaufiudgeu LL@:ﬁmmmm‘lﬁﬁ\I@ﬁmn%m (Figure 3, Figure 4)
Taailponugeiin 7.13:0.35 irusiums 1uanlu13.17£0.22 Tu AaunAnely 2.68£0.08 Lrudiums LazAIIN
8131 4.00+0.26 LIURIAT leuReudeumeadn nudn muquslmmmu@ummﬁmsmmmﬂmﬂ‘wﬂmiu
419881881RE NIRRT pH 5.7-6.3 Waz 6.7-7.3 HAnaumnsneiun1eadia (P<0.05) fugAnTMAaeaL
(Table 2) Wi AAIHEsL ANNENTY ARNEnly ANy A waususel wazlFunniraalsiadaes
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Table 2 Effect of pH on Anubias barteri var. “broad leaf” growth in hydroponics at 16 weeks

H Control pH 4.7-5.3 pH 5.7-6.3 pH 6.7-7.3 F-test CcVv
parameters (pH 7.15-8.04) (%)

plant height (cm.) 6.58+0.10 6.36+0.14 6.97+0.35 7.13+0.35 ns 8.20
leaf number (no./plant) 11.63+0.6b 11.63+0.24b  13.00+0.45a 13.17+0.22a * 8.60
leaf width (cm.) 2.42+0.04 2.41£0.07 2.44+0.13 2.68+0.08 ns 7.16
leaf length (cm.) 3.45+0.13 3.41+0.14 3.72+0.18 4.00+0.26 ns 11.31
leaf thickness (mm.) 0.37+0.03 0.37+0.02 0.39+0.02 0.38+0.01 ns 10.17
number of young plant 1.00+£0.00 1.00£0.00 1.00+0.00 1.17£0.10 ns 10.93
(no./plant)

chlorophyll 56.68+1.66 55.78+1.73 58.78+1.10 60.13+0.34 ns 5.13

Notes : ns = non significant difference (P>0.05)

* = significant difference (P<0.05)
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